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Abstract: The LAT Dark Matter and New Physics Working group has been developing approaches for the indirect astrophysical detection of annihilation of dark matter. Our work has
assumed that a significant component of dark matter is a new type of Weakly Interacting Massive Particle (WIMP). The annihilation of two WIMPS mostly results in the production of a large
number of high energy gamma rays (> 1 GeV) that can be well measured in the GLAST LAT. These searches involve strategies for observation of the galactic center, galactic halo (optimized
diffuse all sky analysis), galactic satellites (almost point, high latitude, sources), and cosmological signals in the extra-galactic diffuse. There is also the possibility to observe lines from
annihilation into gamma-gamma and/or gamma-Z final states. In the usual SUSY theories these line decays occur at the 0.01% to 1% branching fraction level. The estimates of LAT sensitivity
(at 5 sigma) and upper limits (upper limit at the 95% confidence level) depend upon the WIMP model (e.g., line energy and 1 or 2 lines), the DM halo model, and other astrophysics
backgrounds. Thus estimates of LAT sensitivity to lines can vary over orders of magnitude depending upon which models are chosen. Preparations for searches with the GLAST LAT for WIMP
lines and example sensitivities will be presented.
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* SUSY model LCC# definitions from Baltz, et al, 2006
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Step 6 Upper Limit Flux at 95% CL for KNOWN Line Energy

Upper Limit Flux for 8 KNOWN Single Line at 95% CLUL vs obsSim Line Energy

Flux of a ~50(< Ax? »=25) Sighal needed for KNOWN Line Energy

Flux of a KNOWN 5 Sigma Line vs obsSim Line Energy
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Summary

These results are preliminary as they depend on the DC-2 IRFs, and the statistical
methods need refinement.

The energy range for the WIMP line sensitivity is cut off at 150 GeV in this poster.
This is due to our use of the current LAT Instrument Response Functions (IRFs) that
are preliminary and cut off at 200 GeV. This energy cut off of < 300 GeV is the result
of the optimization of event selection and analysis cuts being to-date focused on the
‘core’ energy range for the LAT. Work is underway in the LAT collaboration to extend
the IRFs to much higher energies in the near future.

A double Gaussian fits the obsSim data well for a high latitude point source with a
narrow Gaussian energy distribution. The o, and o, parameters are approximately
linear as a function of point source energy.

Upper Limit Flux at 95% CL for an UNKNOWN Line Energy from [40,150]GeV The flux needed for a 5o signal of known energy on a 5 year diffuse galactic annulus

Flux of an UNKNOWN Line at 95.0CL vs obsSim Line Energy background was estimated using a bootstrapped fit corresponding to a Ayx?
B distribution with <Ay¢*> = 25. Sensitivity in the case of an unknown line energy was
% calculated using a probabilistic approach to account for the number of energy bins.
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The 95% CLUL flux at a known line energy for a 5 year diffuse galactic annulus
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oy a R § 3 background. The unknown sensitivity was found using the mefhod mentioned
Bin width = o¢,,(E) = 8%E i S previously.
gsign;;l :xff%fj o [ B . 3 ‘ % Next: refined statistical methods, greater statistics, higher energies, 2 line models.
= # of bkg counts in a bin centere s
2

on Eg with width o,.-(Ep)

E 0(MeV)

EO (Me\/')o'




